Introduction: It is important to rank the clinical efficacy of different anti-reflux agents to promote their rational use. Objective: To combine the results of randomized clinical trials that have compared the incidence of symptoms related to gastro-oesophageal reflux (GER) with/without endoscopic evidence of oesophagitis in a network meta-analysis and thus rank the main anti-reflux therapies according to the magnitude of their clinical efficacy. Method: Inclusion criteria: 1) randomized controlled trials that compare anti-reflux agents (alginates (ALG), proton-pump inhibitors (PPI), H 2 histamine receptor antagonists (H 2 RA), antacids (AA), gastrokinetics (GK)) in open designs as compared to placebo or in comparative designs (head-to-head); 2) outcome of interest measured in some scale representing the significant improvement of reflux symptoms; 3) GER diagnosis with/without oesophagitis endoscopic evidence. We collected available clinical trials for each one of the direct comparisons. The Odds Ratio (OR) was used additionally to calculating lnOR and its Standard Error (SE[lnOR]) to measure effects in a network meta-analysis. Results: Network meta-analysis has placebo as a reference intervention. Initial treatments with PPI or ALG are the two interventions that significantly differ from the others: H 2 RA, AA and GK. At the same time, the latter are significantly different from the placebo. In contrast to placebo, ORs for ALG, PPI, H 2 RA, AA and GK were 4.72 (95% CI: 3.39, 6.57), 4.00 (95% CI: 3.30, 4.85), 1.73 (95% CI: 1.54, 1.95), 1.41 (95% CI: 1.12, 1.76), and 1.86 (95% CI: 1.32, 2.63), respectively. Conclusion: ALG or PPI seem to be the two most effective alternatives in short-time management of GER with or without oesophagitis.
Introduction
Epigastric or retrosternal heartburn (pyrosis) is one of the most reported conditions and is the primary symptom of gastro-oesophageal reflux (GER). Reflux occurs more frequently after eating and the relationship between the consumption of some food and pyrosis (acid reflux generating food) is well known. Besides, many people experience pyrosis when lying on their back. Hence, troubles are more evident during sleep hours. Thus, propping up the patient's head to reduce GER became a standard medical recommendation for every patient who suffered from this condition together with the use of medication that neutralizes or reduces gastric acidity. However, the truth is that most of the people who suffer from acid reflux and pyrosis practice self-medication and only when the situation becomes persistent or chronic do they look for professional aid.
There is currently a large variety of over-the-counter (OTC) products worldwide for symptomatic treatment of acid reflux and dyspepsia. These include numerous antacid agents (AA), alginate/antacid (ALG) formulations, H 2 histamine receptor antagonists (H 2 RA) and proton pump inhibitors (PPIs). Recently, due to the significant efficacy of the latter agent, they are frequently used as a first-line intervention. Nevertheless, their use is not exempted from adverse effects such as rebound hyperacidity and malabsorption, opportunistic intestinal infections (C. difficile), or significant interactions with magnesium [1] [2] [3] [4] , due to which it is often preferable to reserve this kind of agents for more defined clinical conditions that require their rational use. fied as antacids, these are really different agents. As compared to traditional antacids, which chemically neutralize gastric acid or H 2 RA/PPIs which reduce acid secretion, products with ALG seem to act locally and with no evidence of systemic effects [5, 6] . However, to optimize such local effect these formulations need to be associated with some antacid to allow for the formation of a viscous gel and for its floatability. The use of ALGs is well disseminated in managing GER and their efficacy data were recently evaluated in a meta-analysis. Nevertheless, in most studies on effectiveness aspects and anti-reflux therapy cost-effectiveness, the focus has been most exclusively in the use of PPI and H 2 RA [7] [8] [9] [10] [11] [12] .
The aim of the study is to combine the results of randomized clinical trials that have compared the incidence of symptoms related to GER (with/without oesophagitis endoscopic evidence) in a network meta-analysis and thus rank the main anti-reflux therapies according to the magnitude of their clinical effectiveness.
Material and Methods
The literature search was based upon the following research question: Which are the most effective agents in treating GER?
Research question components depended on the PICO methodology as follows: POPULATION: adult patients with symptoms related to GER, with/without endoscopic evidence of oesophagitis; INTERVENTION: anti-reflux agents; COMPARISON: Placebo; OUTCOME: Significant symptom relief rate.
The search was only in literature in English. We used the following terms:
( The following were the databases we used: PUBMED, COCHRANE library, EMBASE and MEDLINE (until July, 2012). We carefully checked the reference lists of found articles to complete our tracking. Unpublished studies were not considered.
Two researchers reviewed studies published in the above mentioned databases. Unpublished studies were not tracked. The search was limited to controlled clinical trials or meta-analyses performed on adult individuals (>18 years).
The following inclusion criteria were applied: 1) randomized controlled trials that compare anti-reflux agents (alginates (ALG), proton-pump inhibitors (PPI), H 2 histamine receptor antagonists (H 2 RA), antacids (AA), gastrokinetics (GK)) in open designs as compared to placebo or in comparative designs (head-to-head); 2) outcome of interest measured in some scale representing the significant improvement of reflux symptoms; 3) GER diagnosis with/without endoscopic evidence of oesophagitis. We collected available clinical trials for each one of the direct comparisons. Likewise, the following exclusion criteria were considered: 1) high doses of anti-reflux agents; 2) no measurement of clinical improvement; 3) duplication of a published article.
Finally, manual searches were done in every reference list of initially selected publications. Besides, we contacted some domestic and international experts to request a complementary literature search from them and to inquire about their knowledge of additional studies besides those our team had already found. We applied the Jadad scale to value the quality of selected studies [13] .
Data Analysis
A network can be drafted by considering that there are multiple comparisons among different agents used for GER, making a difference between direct and indirect comparisons. We collected available clinical trials for each one of the direct comparisons. When there were meta-analyses, we have preferred to enter the data of each one of the studies that made up such analysis into the model. We organized 34 comparison pairs in a spreadsheet (Microsoft Excel) found in the 28 selected studies. We used the Odds Ratio (OR) plus the calculation of lnOR and its Standard Error (SE[lnOR]) to measure the effect size in the network meta-analysis. Data extraction differences were solved by consensus among researchers. We preferred a short-term approach (<12 weeks) extracting the data corresponding to subjects on intention to treat (ITT) final analysis.
We performed the network meta-analysis by using Stata software v10 (StataCorp, TX, USA), complementing it with the Comprehensive Meta-analysis v2 software (Biostat Engelwood, NJ, USA). The coherence analysis was done on the R software, using lnOR and SE(lnOR) as effect size, following an adequate command structure for this analysis [14] . Similarly, calculations for the cooccurrence index were made with the aid of the EcoSim v7 software. [23, 25, 33, 34] . Four trials were excluded from the analysis [42] [43] [44] [45] due to the lack of compliance with inclusion criteria and one reference was not considered because it was Data on file (not published) [46] . Figure  1 shows the network of clinical trials according to comparison of specific anti-reflux agent classes. Line thickness refers to the number of studies considered in each comparison. A comparison network is less diverse when it has a few treatments. Among networks containing the same number of treatments, a network is less diverse when treatments are not equitably represented (since some therapies are used more frequently than others). We use the Probability of Interspecific Encounter (PIE) index, whose value represents the probability that two treatments chosen at random from the network be assigned to two different treatments. The PIE index was 0.81 for our study network. For operational purposes, lower index than 0.75 suggests a limited comparison diversity [47] .
Likewise, the co-occurrence index reflects if one or several comparisons of two specific treatments are preferred or avoided. Score-C would reflect the tendency showing that two treatments do not jointly occur. Score-C statistical meaning is measured by using the permutation procedure. P-value lower than 0.05 (0.10 for other authors) would suggest the existence of a significant co-occurrence [47] . Score-C was greater than 0.10 for our analysis network. Figure 2 shows the results of the network meta-analysis taking placebo as reference. According to this data, initial treatments with ALG or PPI are the two interventions that significantly differ from the rest of treatments (H 2 RA, AA, GK); and at the same time, the rest of treatments differ from placebo. In contrast to placebo, ORs for ALG, PPI, H 2 RA, AA and GK were 4.72 (95% CI: 3.39, 6.57), 4.00 (95% CI: 3.30, 4.85), 1.73 (95% CI: 1.54, 1.95), 1.41 (95% CI: 1.12, 1.76), and 1.86 (95% CI: 1.32, 2.63), respectively.
Although differences in design and measurement scale of study results show some heterogeneity, the model maintains a non significant incoherence level considering that the analysis of the comparison triangles or "loops" (10 in total) did not reach statistical significance and that confidence intervals included zero. Therefore, statistic estimations and 95% CI in different "loops" of the study network suggested that the global model is internally consistent and that it might provide a useful estimation of the effect for each individual agent (Figure 3 ) [14] .
Discussion
The efficacy of three treatment alternatives for GER (H 2 RA, AA and ALG) has been recently evaluated in the Tran et al. meta-analysis [48] , analyzing each intervenetion with placebo. Although different treatment strategies with PPI and H 2 RA have been formerly contrasted, we believe that PPIs should be considered as second-line treatment agents because it is important to reserve more effective anti-secretor agents for more defined clinical conditions such as ulcers related to Helicobacter pylori or when there is GER with oesophagitis endoscopic evidence. However, considering that the use of PPIs at low doses has become quite promoted, also boosting OTC formulations, it was important to include this treatment in the analysis. Although PPIs have shown high efficacy in managing GER symptoms, it is necessary to rationalize their use due to adverse reaction reports with long-term therapies such as hypergastrinemia, rebound acid hypersecretion, malabsorption, osteoporosis and infections [1] . Recently, the Cochrane collaboration reviewed evidence on short-term regimes for managing GER, including open studies or comparative studies with PPI, H 2 RA and GK both for pyrosis with or without endoscopic oesophagitis [11, 12] . Besides endoscopy criteria, evidence was chosen according to the dose and treatment duration, separately evaluating studies with a standard dose ("healing-dose") and maintenance dose (half the standard dose), and they were classified according to treatment duration in <12 weeks (short-term) and ≥12 weeks (long-term).
We preferred to use Cochrane data for this analysis in the case of GER with negative endoscopy for oesophagitis and in a short-term perspective [12] , together with Tran et al. meta-analysis data, which have synthesized evidence with AA and ALG under a similar time-horizon (4 weeks), an information that complemented quite well that published by Cochrane. Since ALGs have enough evidence, it was important to include such alternative in this meta-analysis and evaluate their efficacy as compared to the other alternatives.
Considering that anti-secretors full doses are not used in many publications we prefer to select comparative arms with the more comparable doses of omeprazole and ranitidine, that is, 10 mg/day and 75 -150 mg/day, respectively in those studies where several omeprazole doses have been evaluated. Likewise, some studies evaluated the anti-reflux effect in patients with oesophagitis and without it, in which case we preferred to use the results of the group without oesophagitis, because this is the more frequent condition in the routine practice. Therefore, this model aims at establishing a compara-tive ranking of the efficacy of different agents used in short-term management of GER, taking placebo as reference (Figure 2) . In our analysis it is important to highlight the role ALGs would have in single or combined GER treatment, because this alternative has not been sufficiently considered in some formerly published metaanalyses. Consistency test allows to assuming that there is no important incoherence in the study network in which case the model analysis would not be appropriate (Figure 3) . Likewise, data evaluation was done by considering the population per Intention to Treat (ITT) in each trial's arms, which would make the analysis more robust.
Although it is frequently argued that indirect comparisons are only necessary when there are no direct comparisons, it is important to understand that both types of comparisons contribute to total evidence. No matter if direct comparisons enjoy the benefits of randomization; there is no guarantee that these comparisons are less exposed to bias than indirect comparisons are. Actually, you can accept that the bias of a direct comparison may be eliminated by adding an indirect comparison of the same interventions. Such is the main advantage of the network analysis [49] .
Sponsors of new therapies launched into the pharmaceutical market make an effort in showing through direct comparisons that they are a better alternative than existing therapies. These demonstrations can sometimes be misled by different kinds of bias, such as publication, reporting or interpreting bias; or through the manipulation of some outcomes as secondary objectives or the subjective analysis of intermediate variables, or else the manipulation of dosing schemes. Nevertheless, a better bias analysis bias analysis can be achieved when evaluating evidence by means of the network meta-analysis, that is, by combining direct and indirect comparisons and exploring possible model inconsistency sources.
Finally, it is important to observe some weaknesses in the model. First, although the teme-horizon of our study was defined for the short-term (<12 weeks), long-term data may increase efficacy differences between treatments according to this last factor, PPIs might show greater benefits in the long-term, but this conclusion needs to be counterbalanced with their adverse effect potential. Second, in spite of the fact that the internal coherence analysis of trials does not suggest much inconsistency of the model, we should consider that clinical improvement is not reported under the same measureing scale and that there is no standardized dose of different treatment regimes either (for example, ALG/AA formulations do not have the same composition through different trials), and that might generate an important heterogeneity level that would reduce outcome robustness.
Conclusion
In spite of the fact that considered treatments showed they were significantly more effective than placebo, interventions with ALG or PPI seem to be the most effective alternative in short-term management (<12 weeks) for GER with or without oesophagitis.
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